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therefore, that exceQent bread quafity is obtained when using this enzyme corrbination without an emutsSier 


Table 1 


5 

Addition 

loaf volume 
(ml) 

crumb firmness 
after 72 hours 
(9) 

10 

1. shortening (0%) 

3500 

900 

2. shortening (0%) 
distilled mono* 
glycerides (0.5%) 

3500 

720 

IS 

3* shortening (0%) 
lipase 

(2000 U/kg flour) 

3200 

950 

SO 

4. shortening (0%) 
fungal amylase 
(90 FAU/Xg flour) 
hemicellulase 
(105 U/Xg flour) 

3800 

650 

25 

5. shortening (0%) 
fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 
lipase 

(2000 U/kg flour) 

3300 

950 

30 

6. shortening (3%) 

3600 

710 


7. shortening (3%) 
distilled mono- 
glycerides (0.5%) 

3600 

550 

35 

8. shortening (3%) 
lipase 

(2000 U/kg flour) 

3600 

560 

40 

9. snorcemng (3^) 
fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 

4051) 

450 

45 

SO 

10. shortening (3%) 
fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 
lipase 

(2000 U/kg flour) 

4100 

350 


55 

EXAMPLE 2 

Baking tests wefB carried out as described in Example 1. A recpe containing 3% shortening was used Ova^hout 
this baking test and crumb firmness of the breads was measured as described in Example 1. 
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Table 2 shows the result of the baking test using various emulsifiers and enzyme combinations. Superior bread 
quality is obtatfied when adding a combination of amylase, hemicellulase and Ipasa This Example demonstrates that 
tvead improvers oontaintng this enzyme comtwiation have better performance than bread irr^cn/ers containing conven- 
tional emutsifiers Gke SSU DATA-esters or monogtycerides. 
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Table 2 


10 

Addition 

loaf volume 
(ml) 

crumb firmness 

(g) 

15 

1. fungal amylase 
(30 FAU/kg flour) 
hemicellulase 
(35 U/kg flour) 
distilled mono- 
glycerides (0.15%) 

3700 

580 

20 

2. fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 
distilled mono- 
glycer ides (0.45%) 

3900 

400 

25 

3. fungal amylase 
(30 FAU/kg flour) 
hemicellulase 
(35 U/kg flour) 
SSL (0.1%) 

3850 

520 

30 

4 . fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 
SSL (0-3%) 

3950 

415 

35 

5. fungal amylase 
(ju rAu/Kg nourj 
hemicellulase 
(35 U/kg flour) 
DATA-ester (0.1%) 

3950 

500 

40 

6. fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 
DATA-ester (0.3%) 

4000 

410 

45 
50 

7. fungal amylase 
(30 FAU/kg flour) 
hemicellulase 
(35 U/kg flour) 
lipase 

(1000 U/kg flour) 

3900 

450 

55 

8. fungal amylase 
(90 FAU/kg flour) 
hemicellulase 
(105 U/kg flour) 
lipase 

(3000 U/kg flour) 

4100 

320 
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EXAMPLES 

Breads were baked with variable amounts of shortening arxJ enzyme combination comprising fungal amylase (90 
FAU/kg flour), hemicellulase (1 05 U/kg flour) and Gpase (3000 U/kg f bur). The resuhs (see Table 3) show that the amount 
5 of shorterung in the recipe is critical for obtaining the desired bread quality. Best results are obtained wften using high 
levels of shortening, whereas solid shortening gives better results than liquid oil 


Table 3 


Adcfition 

k}af volume (ml) 

crumb Ttrmness after 72 hours (g) 

1. shortening (0%) 

3250 

900 

2. shortening (1%) 

3900 

450 

3. soy bean oil (1%) 

3400 

790 

4. shortening (3%) 

4100 

350 

5. shortening (5%) 

4050 

330 


EXAMPLE 4 

White pan bread was prepared according to the foHowirtg recipe for a sponge arxi dough process: 

25 


Sponge 

Rour 

70% 


Yeast 

2% 


Yeast food 

0.3% 


Water 

38.5% 

Dough 

Rour 

30% 


Water 

16.5% 


Sugar 

5% 


Salt 

2% 


Milkpowder 

4% 


Shortening 

5% 


The sponge was prepared by mixing the v^edients into a dough using a Kemper spiral mixer (380 rotations at 
speed 1 followed by 700 rotations at speed 2). After a sponge fermentation of 4 hours at 28*'C the sponge was returned 
45 into the rrixer bowl, all of the dough trrgredients were ac&fed arxl mixed into a dough (280 rotations at speed 1 followed 
by TOO rotatior^ at speed 2 in the Kenper spiral mixer). 

The dough of 29^ terrperature was cfivtded immediately after mixmg into pieces of 620 g which w^e proofed during 
25 minutes at 31"C. moulded, panned, proofed for 65 minutes at 43'*C and baked for 25 rmnnes at 190*^0. Crun<> 
firmness was measured after 3 days storage according to the procedure descried in Example 1 . The results (Table 4) 
so show that superior bread quality is obtained in a sponge and dough process, when adding a combination of Ipase, 


ss 
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hemiceDulase and amylase at this dough site. 


Tat7le4 


Addition (at dough site) 

toaf volume (ml) 

aumb firmness after 72 hours (g) 

1 . fungal amytee (1 12.5 FAU/Kg flour) 

2875 

530 

2. fungal amytase (112.5 FAU/kg flour) distnied 
monogrycerides (0.3%) 

2870 

440 

3. fungal amylase (1 12.5 FAU/Kg flour) hemicel- 
tutase (112U/kgflouf) 

2950 

480 

4. fungal amylase (11 2.5 FAU/kg flour) hemtcel- 
tulase (1 12 U/kg flour) lipase (1200 U/kg fk)ur) 

3000 

360 


IS 


Claims 

20 1. A bread improver composition which corrprises at least one fipase. at least one h^ 
amylase. 

2. A composition according to claim 1 wherein the t^>ase is derived from a Rhizopus, Aspergillus. Candida. Penictnium 
or Mucor strain. 

25 

3. A conposition according to claim 1 or 2 wherein the hemicellulase is derived from an Aspergillus or Trichoderma 
strain. 

4. A corrposrtion according to any one of the precedirvg ctaims wherein the amylase is an a-amylase and preferat)(y 
30 derived from AspergiHus orvzae . 

5. A dough which comprises a corrposition as claimed in any one of the preceding claims, flour, water and yeast. 

6. A dough accorcBng to claim 5 which further comprises shortenir)g, preferaksfy oonprises 1 00 g or less of shortening 
35 per kg of flour and more preferat^ly conprises from 15 to 30 g shortening per kg of flour. 

7. A dough according to any one of claims 5 or 6 which corrprises from 25 to 1250 fungal amylase units (FAU) of a* 
amylase per kilogram of flour and prefeiBbty corrpnses from 75-250 FAU of a-amylase per kik)gram of f k>ur. 

40 8. A dough accorc£ng to any one of claims 5 to 7 which comprises from 25 to 500 ^xylanase units of hemicellutase 
per kilogram of fknir arxJ preferably comprises from 35 to 250 p-xylanase units of hemicellulase per kik)gram of fk)ur. 

9. A dough acoorcfing to any or>e of the preceding claims which comprises from 450 to 4000 units lipase per kilogram 
of flour and preferably corrprises from 500 to 2500 units lipase per kilogram of flour. 

45 

10. A dough according to any one of the prececfing claims which is substantially free of emulsiflers. 

11. A process for produdrig bread wfuchcorrpreeslbrnurig a dough as clai^ 
the dough. 

so 

PatentansprOche 

1. BackhilfsmitteK welches mindestens eine Lipase, nrtirxJestens eine Herracellutese urxl mindestens eine Amylase 
umfasst 

55 

2. Mittel nach Anspruch 1, in welchem cfie Lipase von einem Rhizopus- . Asperoaius- . Candida- . Penicilliunn - oder 
Mucor- Stamm abgeteitet ist 
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3. Mittel nach Anspruch 1 Oder 2. in welchem cfie HemfcelJuIasG von ^em Asoerqilliis- oder Tiichoderma -Stamm 
abgeleitet ist 

4. Mittel nach einem der vorhergehenden AnsprOche, in welchem die Amylase eine a-Amylase und vorzugsweise von 
5 Asoefoillus oryzae abgeJeitet fet 

5. Teig. wetcher Mehl. Wasser, Hefe und ein Mtttel nach einem der vorhergehenden AnsprOche umfassl 

6. Tag nach Anspruch 5, welcher aussefdem einen Feltetoff, vorzugsweise 1CX) g Fett Oder weniger per kg MeW und 
10 noch bevorzugter 15 bis 30 g Fett per kg Mehl enthatt. 

7. Teig nach einem der AnsprOche 5 und 6, welcher 25 bis 1250 Pibamylase-Einherten (PAE) der a-Amylase per kg 
Mehl urxJ vorzugsweise 75 bts 250 PAE d^ a-Amylase per kg Mehl enthait 

15 8. Teig nach einem der AnsprOche 5 bis 7. welcher 25 tas 500 p-Xylanase-Etnherten der Henm'cellutase per kg Mehl 
urvJ vorzugsweise 35 bis 250 p-Xylanase-Einheiten der Hennkiellutase per kg M^ enthaH. 

9. Tag nach ©nem der vorhergehenden AnsprOche, welcher 450 bis 4000 Lipase-Einhaten per kg Mehl und vorzugs- 
weise 500 bis 2500 Mpase-Einheiten per kg Mehl enthdtt. 

20 

10. Teig nach einem der vorhergehenden AnsprOche. welcher im wesentllchen von Emulgatoren frei ist. 

11. Verfahren zur BrolhersteOung, welches das Herstelien eines Teigs nach einem der AnsprOche 5 bis 10 und das 
Backen des Teigs umtas^. 

Revendications 

1. Composition d'am6fioration du pain, qui conrprend au morns une lipase, au moins une h^it^cellulase et au moins 
une amylase. 

30 

2. Composition suivant la revendicatk>n 1 . dans laquelle la lq>ase provient d\me souche de Rhizoous . Aspergillus. 
Candida. Penidllium ou Mucor. 

3. Composition suivant la revendication 1 ou 2, dans laquetle ITi^micellulase provient d*une souche d 'Aspergitlus ou 
55 daTrichodBrma. 

4. Composition suivant rune queteonque des revendications pr6cMentes. dar^ taquelle Tamylase est une a-amylase 
et provient, de pr6f 6rence. de Asoeroatus oryzaa 

4o 5- pate qui comprend une composition suivam Tune queteonque des revendications pr6c6dentes, de la iarine. de Teau 
et de la levure. 

6. pate suivant la revendication 5, qyi comprOTd. en outre, une mati^e grasse. de pr6f^ence. 100 g ou moins de 
mati^ grasse par kg de farine et avec avantage. de 1 5 a 30 g de matiare grasse par kg de ferine. 

4S 

7. pate suivant IXine quetoonque des reverxftcations 5 ou 6. qui corrprerxi de 25 a 1250 unitte annytase forigique 
(UAF) d*a-amytase par kg de farine et de pr6farm;e. qui comprend de 75 a 250 UAF tfa-amylase par kg de farina 

8. pate suivant Tim& quekxxique des rGvendication& 5 a 7, qii comprerxi do 25 a 500 unitds ^xylanase dliaTTOcePulase 
50 par kg de farine et de prdfarerK^e, qua comprend de 35 a 250 unites p-xytanase d^h^n^ceDulase par kg de farine. 

9. pate suivant Tune quelcorx^ue des revendx:atk)ns pracddentes, qui comprerxi de 450 a 4000 urvtas lipase par kg 
de farine et de prafar^ce, qui comprerxi de 500 a 2500 unites lipase par kg de farine. 

ss 10. pate suTvami^jnequekx>nque des revendicatnnspracademes. qui est sensiUenriem 

1 1 . Procada de prapaFatk)n de pain, qui comprerxJ la formation dune pate siivant Tune queteonque des revencfications 
5 a 10 et la cuisson de la pate. 
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